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SCME CORSTRUCTION .DIRECTORS RESIST MECHANIZATION i

MAINTENANCE OF BQUIPMENT POOR, REPATRS HEAVY

V. Burgman

For evsry million rublea invested in construction work 10,000 - 20,007
tons nf materials, depending on the industry, must be moved. The materials
uust go through five handling stages {unloading, storing, grading, loading,
and delivary) during the ocarme of their movement. The 3 - b4 tons of materials
vhich mnst be handled every working day are mmch greater than thas dally pro-
duction totals of moet branches of industry. A
Bullding materials tor the construotion industry as a vhole may be h:'okan"
down as follows: earth, 50 - 60 perosat; sand, graval, rubble and stome, 12 - 18
percent; bricks, 7 - 12 peroent; lumber, 3 - 6 percent; cement materiaia (cement,
lims, gypsum), 3 percent; steel, 0.5 - 1.5 peroent; others, about 10 percent. '

When conorsts and mortar are used, more workiag space is required than is
necossary for the stone, cement and inert materials. The following fignres
for construction materisle ars tuen cbtained: dirt (removal &nd hanlage in
exocavation vork), over 50 persent; conorete and mortar (along with inert ara
cement materiale), 25 - 30 peroant; brioks or elag blocks, about 10 percent;
lumber and steel, not over 5 - 8 percent.

In the construction industry over 60 - TO porcert of the labor is expend ed
on loading and unloading, and hauling and holating operations, whereas only
shout 30 - kO percent is expended on actnal sonstrotion, installation, and
finlshing work. Theee labor-consuming jobs, along with plastering, employ
large numbers of conskilled labor and miet be compietely mechauized.

Ve muat admit that on certain coostrustion Jobs mechanization mests with
the passivé resietance of the director of the construction work, erd the son-
striotion and main administrations often exaggerate ths "psrocentage® of

" mechanization of their work by miscaloulating.
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_.Complete mechanization of All constructlon processes is necessan to

{haure substantial rediction i labor-comsuwing work. Wuile jartlal “Gechand -

zation facilitates the work of labor, it very often doss not increase labor’s
productivity. : . L s

Ryamination of wmany construction jobs reveals serious shortcomings in the
mechanization of comstruction work. Machices, sspecially concrete mixers and
rock orushers, were far from belng fully utilized. Proper use of the avail- -
able copatruction machines would permit an increase 1. productivity of 50 per-
gent . L ' :

Bagic causes of inadequate utllization of avu.llabie machinery include tﬁe
Tollowing: R . ’ ’

Rycavators often are not provided with the necessary dirt-haullng trucks
or rallrpad cars. . Many blg acrapers cannol operate becanse of shortages in
truck-traotors. Ratlroad cars and trucks are idle for long perlods because
of shortages in mechanical loaders or cranes. In many cases there ars shortages
in duiping vehicles (ratlrcad dump cars, dump trucks, etc.). ’

When average-sized concrete or mortar mixers {156 - 375 1liters) are used
on small; individual jubs, they are not being uitllized efficientiy. When
btg conorete plante have to set up L - 8 average-sized conoraete mixers in-
stosd of1.-.2 big ones, the whole mechanizatlion process is glowed down and-
iabor productivity 1s lowered. . . v

. The lack of spare parts for macklnes and unsatisfactory malatenance 1n
certain organizations makes fajor repairs for machines nscessary every fow
wonthe. Whea currsat repairs ~re mads locally, the spare parts vaed are olten
of low quality.

There are caseas of improper caloulation of the level of produstion. The
dwgree of mechanizaticn of & vhole ‘process is based upon some oue operation.
Por example, in the. rcuoval of dirt by excavators the subsequent dumplng,
levelling and packing of the dirt removed are all done by hand. It is wrong to
consider tue whcle process of dlrt removal mechanized since 10 - 12 men are
employed in hauling dirt and additlonal equal numbers work in dumping aod
levelling dirt st the dumping ground by band.

Many people conslder the production of cunorete completely mechanized
when actually <nly o.e phase of the whole prooess, the mixing carrled out in
the conorete mixer, is mochanized. The delivery and pouriog of the sement and
inert materials are ¢till done by hand. Six to 10 manual workers to sarsy
sateriale to the machine in wheelbarrows must be employed for svery man
operating the mschnanical cement mixer.

The existing practice for caloulating the degree of mechanization of
work dces not distingaish betwssn the wanufaoture of concrete in individual
concrete mixers and in complately mechanized concrete plants, although the
output of one workers for the mixer 1s 6 - 10 subic meters of ooncrete and
for the plant 70 cublc meters per shift. .

The existing practice does not contribute to the introduction of machines
and actually hinders the malatesance of the present levels of mechanizatica in
construction. Consideradbls changes must be introduced to give preoise infor-
mation on the degree of mschanizatlion of every phase of the produstion process
and, at the same time, of the process as a whole. The chief oriterion of the
degree of mechanization of working processes mst be economy of labor, i.e.,
the lowering of laber vublay in the mechanized processes as compared with that
of the hand procasees.
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A single, clesr eystem for calculating the degres of mechanization,
applicable to all coastruction ministrise and departments, must be g8t up:

This system shonld be develeped by the construction aclentific research
institutee and carefully tested in practice. : : B

* =

The Mtalstry cf Construction- and Road-Machine Building has achievad
great succese in mass productlon of many types of conatructicn machineas:
5-ton truck craned, truck graders, excavator cranes witk hydraullcally driven
buckets of 0.5 - l-cublc meter capacity, concrete mixers with 1,200-1liter
gapacity, squipment for the manufacture of slag blocks, etc.

A coneiderable portlon 6f the less complex, but very necessary and usge-
a1 conatruction machines can and must be produced by the enterprises using:
them. ‘The Minlatry:of Heavy Machine Bullding la rather succesafully coping
with thig problem, orgadizing the manufacture of machines, such as holeting
and loading cranes of-small’ lifting capaclty (up to 3 tons), BO-ton, "Stal’-
‘onstruktaiya® -type. tower.cranes; stationary and moblle conveyors (1ncluding
steal belt types), hand and power-ariven hoists, and machines for apeclfic

Joba' (amall compressors, morter pumps, paint sprayers, etc.).

~ The work of constraction ministries and deprartwents would bLe more pro-
‘ductive 1f 1t were coordinated in-a aingle, Jolntly developed plan. The types
of machines to be produced by eaon ministry for. itself and for other departments
would be determined by the plan.

Proper utilization and repair of avallable construction macuines 1s another
important problem in the mechanization of construstion work. Repalr of machlnes
1n many conatruction truste 1s still completely unsatlsfactory. Thera is
often uvo pimnned prevsntive repair work. Emergeroy repaira predominate, and
the quality of theae repairs, carried ont by haphazard methods, is very iow.

The repalr shops of even the largest truaste often do not have necessary epare
par;e and wagt oarry out major repaira by fixiag wora out rerts rether than by
replacing them. Reglonal plants must be est up vo carry out malcr repalr c¢f con-
struction machinery and equipment. :

The shortage of qualified personnel is largely responsible for the inede-
Gquate and improper employment of available machines, for lost time, and for
breakdowns. The training of qualiffed personnel is one of the moat important
problexs in mechanizing construction. To prcride construction with such
personnel, we must immediately organise courses for raleing the qualificativas
of enginesrs and techniclans, and yearly achools for tralning master meshunice.

The exleting systsm of wages for maochine maintenance personnel is unsatie-
factory. This systea does nct sufficlently stimulate labor productivity and
does oot contribute tu alimication of lost time. Wages of workers doing
gachine maintenance work are often lower than vages of construction workers
with simsilar qualifications. Even workers using auxllisry machinea are
generally paid on a time basis. We must encourage & system of wages for
mechanics which will ingure smooth opsration of machines, fulfillment of quotas,
proper maintenance of machines, and an ecoromy in power and fuel.

Machines for removal, transport, dumping, and levelling of dirt constitute
the biggest part of the cost of construotion machines. Actually about 40 per-
cent of all dirt rsmoval and disporal work can be dune by scrapers with
bucikets of 6 - 8 cubic meters oapacity, which are proiuced by the Ministry of
Construction- and Road-Machine Building scterprises and are drawn by ths S-80
trusk tractor. The scraping method cannot be used effectively on very rocky
ground ur in the wiater, but in all other cases it is far superior to
excavating. IZ the indexes of an excavating column with properiy manned
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equipment (excavators, dump trucks or raliroad damp cars, bulidozers) are,
cobsldered as being 100 percent, the eorresponding indexes of a acrsper
tean, for the same amount of work under npormal work conditlons and with
200 - 400 meters of haulage, are as follows: . labor productivity, 200 - 300
peroent cost of eduipment, 60 - 70 percent; cost of work, 40 - 50 percenh,
opnsumption of fuel, 45 - 50 percent.

A very lmportant task in the machani zation of constructlion is the re-
placenent of available constriction machines by tractors and machines mounted
on ‘tractor chassis, i1.e., bulldozers, bucket loaders for loose materie.ls, Jib
cranes, pit excavators, otc. ;

Hydraulic pressure ls imsufficlently employed in induatrial c,onstruotion :
despita the fact that under favorable topographical conditione with avallable
water and cheap electric power, it 1z the most progressive method. Comhimed
work by excavators, wilch remove the dirt from the ground, and hydraulic
dredges) which remove the dirt from the excarator by hydraulic pressure, 18
also very ‘effective. ~Practice hae proved that a vorker using this combined
mothod -can .procéas 80 cublc meters of dirt in the same length of time that
rallroad haulage of the dirt from the excavator reguires to process 16 cubic
'mtere.

.. Undey fu¥orablie natural corditions and with proper organization, complate
ueohhnization by hydraulic pressure (washing out dirt by hoses) is especially
effcotive. For example, the hydraiulic dredge ZGM-1 has processed 6,000 cubic
metors per day on many Jobs. Output per worker:usinrg hydraullc dredges is
S times greatsr than outpui of workers using excavators, anl the cost ls k.5
times lower.

Construction engineers must yay special attention to Juarry mechanizaiion.
Many enterprises employ primitive production techniques in the excavation,
orushing, and grading of atone.

Because of the low level of mechanigation in stone quarri.s the cost of
»ubble is very high and the output of workers is very lew. As a result, pro-
ductlon in construction work which depends on rubble supply, 1.e., conorete and
reioforoed ~-concrete production, is hindered.

To guarantee the construction industry cheap stone and rubble, the ex-
cavating and processing of stone must be increased in the very near future, anmd
the leve). of mechanization of stone quarriss must be raised to the level of
machaaization of ore, limestons, and oper coal pits. Use of explosives, dump-
truck trausport, and other successful methode of open-pit mining must be intro-
duced.

Railroads for loading stone and rubble must be 2eid right up to quarries.
Buokers and other loading faciiitiss must be bullt on the wharves of river
quarries. New and restored quarriss must a‘l be mechanized by 1949 - 1950.

The Ministry of Transporisailon hag devoloped plane for the mesbanization
of work in stone quarries having annual produotior of 50,000 - 100,000 cubdlc
meters of stone. By the second year after mechanizatior, the vearly cutput of
one vorkers in a quar~y having an annual capacity of 50,000 cublo weters will
be.a mialanm of 850 cubic meters; in quarries of 100,000 ocubic meters, 1,000
cubic msters; and in those of 250,000 cubic amstere, 1,000 cubic meters.
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At present there ars at least two worlkers smployed in uanlcading, storing,.

" and banllng brick or slag blocks for evory worker engaged ln laying these

raterinls. Under normal conditions thess loading and unloading operations re-
quire 2.1 - 2.4 workiug deys for every 1,000 bricks. The only way to reduce
labor consumption:im these processes ia to paok the bricks (or slag blocka) in
containers at the plant before shipment. Iabb¥ consumption in the loading
processes. ‘1s thus reducod 2 - 2,5 times.

The axperience of the Moscoy Soviet in construction of multistory buildings
in 1938 - 1940 has indicated that thée use of cranes shortens the time neceseary
fo¥ ‘constraction of' 6 - T-atory buildings hy 7 months. A BKKM Type tower crane

wad used, its 25-meter [Ib spaoning the ‘whole of the builéing undor construction |

and jcarrying: to the’ brickla;er, at ‘each 11f%, 196 bricks in two contalners.

- THéme ¢ontalners. wors. Loaded sutomitically by verious types of machines at

the Hosoov Soviet*s brick plants.

A nev-typé eelf»hoiating derrfck, manufacturelby the Ministry of Con- *
atmction-\amﬁ Road-mohine Building, 1e currently in usé. This derrick is
adjuated for the buillding and:can be relsed or loweréd. The length of the
derriok Jib is 25 meters. . Two of theas:crénes, each welghing 12 zons, dan
succesafully service the froante of builﬂiuga up to h5 méters high. 'l'hey not
oniy completely.replace ‘the h2- ton BKEM tower crane, but  also-make the organi-
ration of labor more i’lezible and ellminate the need for rallroads to the con-

. stmotion aros.

. ‘The use of cont&inera ia aleo very lmportant in the mochanization of con-
struction of emailer brick and slag-block construction. Light models of towser
oranes and derrick craneg with 17 - 18 meter jibs, vwith a lifting capacity of

* 0.5 tons or 12J bz1uk ocontalpners whoa the boom is at a maxim:m extension, are

to be used for this type of construction.

The Ministry of Heavy Machine Building ie now manufacturing two models ot
light tower oranes for 1 - 2and 2 - hegtory construction.

The “Pioneer” crane {now being mass produced), which has replaced the
older "DIP,” can be used for singls-story buildinge. If we take into con-
sideration ites weight end low cost of construotion, this crane has a great
11fting capacity (500 kilograms) and a wile operating radine. It can holst
Malt{sav-typs contalners with 42 and 64 bricks to the first story of acy
building.

Congtructinn of 1living quariers and indnstrial buiidings 1s delayed by
certain finishing processse which are very labor-consuming and which require
nighly skilled persounel. For example, 20 percent of &ll workers employed in
construotion of living querters are engaged in plastering.

The great volume of corstruction work msktez mechantzatico of the finish-
ing processes, plastering and painting, a nccessity. Finishing processes
(¢ry plastering, tiling, wainsooting, and roofing) are still poorly applied
in conetruction, and the machines used in theee processes do tot yet meet the -
demands of tke congtmotion englneers. The constrnotion materials indusiries

ond looal industries mmet comsiderably incremse the manufacture of the existing -

machines and must fundamentally change the nature of the teohavlogy of finish-
ing work in constmot!on.

TMrty percent of all oonstimstion workers are employed in the industrial
eaterprises of the ccnstruction ministries and departments. The industrial
technology of (liese enteiprises; starting with quarries or tizher-fel)ling
ocenters, and endiag with reiuforved-concrete or woodworkling combines, ie still
at a lov level and does nct meet the requirsmsnts for complete rechanization,

~END -
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